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HEAT SEAL VACUUM SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates to food product packaging and 
equipment, and, more particularly, to food product 
packaging which requires vacuum packing. 

In many operations utilizing a machine for hermeti-' 
cally sealing food product trays or packages which are 
to be heat processed or pasteurized, the product will be 
sealed under vacuum. 

Sealing under vacuum offers many advantages over 
simple hermetic sealing of a container. Sealing under 
vacuum causes a greatly reduced oxygen (02) concen 
tration in the packaged food product. This has been 
shown to improve preservation or shelf life time signi? 
cantly for most packaged food products, even for those 
which have not been subsequently pasteurized. 
A separate advantage of vacuum sealing exists for 

those products that will be subsequently heat processed 
and sterilized, such as through a pasteurization process. 
Vacuum sealing reduces the total gaseous component of 
the container and, thus, reduces the likelihood of an 
excessive pressure buildup from air within the container 
expanding during the heat processing. Consequently, 
there is less likelihood of the container being separated 
or split at a sea] by such generated internal pressures. 
This is particularly true for plastic or cardboard trays 
and packages which are sealed with plastic ?lm, as such 
containers are the most fragile and would be the most 
susceptible to damage from internal pressures. 

In one such packaging system, utilizing plastic ?lm 
sealed over the containers, and utilized, for example, in 
the packaging of surimi products into packages, or 
trays, the surimi or food product is distributed to wells 
in plastic trays, along with a sauce or condiment com 
ponent in an adjacent well. This tray is covered conven 
tionally, with a plastic ?lm, and is then sealed under 
vacuum before being conveyed to a pasteurization line. 
The shelf life of such vacuum packed, hermetically 
sealed and pasteurized products is exceedingly long, 
with product quality remaining high. 
The conventional sealing apparatus for applying plas 

tic film to such plastic trays utilizes heat sealing under 
vacuum, with subsequent pasteurization. To facilitate 
the overall speed of the packaging operation, the ?lm is 
laid over the trays, and the heat seal is subsequently 
applied under vacuum, in a moving conveyor environ 
ment. The conveyor has tray supports carried on and 
movable with the conveyor, with a plurality of trays 
supported thereon. The vacuum heat seal must be ap 
plied, then, under such circumstances that the sealing 
means will duplicate the movement of the conveyor. 
The conveyor chain carries the tray supports as a series 
of connected units. Each such unit is conventionally a 
steel plate, or platter, with depressions or wells for 
supporting the trays, and which also support the trays 
when the trays are contacted by the ?lm sealing means. 
A reciprocating system is used wherein the vacuum 

chamber is part of a vacuum assembly on a frame which 
shuttles back and forth along the conveyor line. The 
vacuum chamber extends over the trays, and clamps 
down around, and encapsulates, a conveyor platter (the 
tray support) holding the food product tray. The vac 
uum assembly then reciprocates relative to the move 
ment of the conveyor. The frame moves initially with 
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2 
the conveyor and continues to encapsulate the con 
veyor platter untilthe sealing can be completed. 

Sealing occurs only after the desired amount of vac 
uum has been drawn. A heated platen comes down 
within the vacuum chamber and seals the plastic ?lm to 
the edges of the plastic tray. By utilizing such a recipro 
cating system, the sealing operation is performed on 
trays which are continuously in motion along with the 
principal conveyor. Hydraulic or pneumatic systems 
with suitable controls are utilized to coordinate the 
movements of the vacuum chambers with the direction 
and speed of the conveyor and trays, and such systems 
can also control the application and timing of the vac 
uum and heat sealing operations. After sealing is com 
pleted, the chambers release the conveyor platter and 
shuttle back against the direction of movement of the 
conveyor to a position where they are ready to encapsu 
late another platter and repeat the vacuum and sealing 
operations. 

In the known vacuum shuttle assembly, the frame 
includes plural vacuum chambers which are utilized 
simultaneously, each of the chambers having heated 
platens which come down inside the chamber to form 
the seal on multiple trays which are sealed during a 
single shuttle. The vacuum source is provided by a 
vacuum pump, which is connected by a conduit to a 
vacuum manifold, and through this manifold to both the 
upper and lower chambers. In this known packaging 
apparatus, the vacuum manifold is kept near the vac 
uum pump in a stationary matter. The manifold draws 
the vacuum from the plural upper and lower vacuum 
chambers through separate conduits, or hoses. 

Dif?culties arise in pulling an equal amount of vac 
uum through each of the hoses. As the reciprocating 
heat sealing apparatus moves back and forth with the 
conveyor, the hoses from the manifold are themselves 
?exed and are moved back and forth through different 
hose lengths, depending on which chamber a given hose 
leads to. When the vacuum is drawn, it is important that 
the vacuum in each upper and lower chamber be equiv 
alent in order that the sealing of the plastic ?lm to the 
trays will proceed in an ef?cient and unimpeded man 
ner. It is difficult to maintain this level of consistency 
with this known arrangement. 
Among the objects of this invention is to provide an 

improved system for heat sealing plastic ?lm to food 
product trays under vacuum, and which can be used to 
vacuum seal continuously conveyed trays. ' 
A more speci?c object is to provide such an im 

proved system as part of an apparatus which follows the 
movement of the tray conveyor and does not suffer any 
loss in the amount of vacuum or in the strength or integ 
rity of the subsequent seal as a consequence of the appa 
ratus movements. . 

A further object is to provide such a vacuum system 
that will consistently pull a strong, even vacuum among 
the upper and lower vacuum chambers of such a recip 
rocating heat sealing apparatus. 

SUMMARY OF THE INVENTION 

For the achievement of these and other objects, this 
invention provides an improved packaging apparatus. 
The apparatus includes a vacuum sealing assembly 
which works in concert with a conveyor system. The 
conveyor system includes tray support means carried 
on and movable with a conveyor, a plurality of trays 
supported by the tray support means, and the vacuum 
assembly. This assembly includes a vacuum chamber 
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operatively associated with the conveyor and extending 
over at least one of the trays, operating means con 
nected to the vacuum chamber for selectively moving 
the vacuum chamber into a position in sealing engage 
ment relative to the trays and selectively away from the 
sealing engagement position, a vacuum source, a mani 
fold for communicating the vacuum, and conduits con 
necting the manifold to the vacuum source and the 
vacuum chamber so that the vacuum source is selec 
tively operable to draw a vacuum in the vacuum cham 
ber through the manifold. The vacuum assembly is 
mounted on a shuttle which includes a frame and drive 
means for the frame for selectively moving the frame in 
the direction of conveyor movement for a predeter 
mined increment of movement and subsequently mov 
ing the frame opposite to the direction of conveyor 
movement for the same increment of movement. In this 
manner, the frame is movable in the direction of con 
veyor movement and after a predetermined increment 
of movement the frame shuttles opposite to the direc 
tion of conveyor movement to return to a position for 
repeat movement in the direction of conveyor move 
ment, again over the predetermined distance or incre 
ment of movement. The apparatus has the manifold 
connected to and movable with the shuttle frame. 
One embodiment of the invention provides such a 

packaging apparatus which includes cover means for 
the trays, as well as means for feeding the cover means 
in overlapping relationship with the trays as the trays 
are moving with the conveyor, and just prior to the 
vacuum chamber being operatively associated with the 
conveyor. Also included is sealing means for establish 
ing an airtight connection of the cover means with the 
trays after the vacuum has been drawn in the vacuum 
chamber. 

In another embodiment of the vacuum assembly, the 
cover means completely covers the tray support means 
such that the trays are separated by the cover means 
from that portion of the vacuum chamber above the 
conveyor means. The vacuum conduits are preferably 
in the form of separate conduits in communication with 
vacuum chamber portions above and below the con 
veyor means. The trays can be supported in relatively 
spaced apart pairs on the tray supports, and the tray 
support may include means de?ning ports through 
which the portion of the vacuum chamber below the 
conveyor communicates with the trays. These ports are 
preferentially positioned relative to the trays making up 
one of the pairs with common portions of both trays 
being equidistant from the ports. The tray supports 
include a body and spaced depressions in the body for 
receipt of the trays in each depression, and the ports 
preferably are located in the body between the spaced 
depressions. 

Further in the preferred embodiment, the vacuum 
system includes ports in the manifold to which the con 
duit means are connected, one of the ports connecting 
the manifold to the conduit means connected to the 
vacuum source. This is a main vacuum port. Additional 
ports connect the manifold to the conduit means and to 
separate portions of the vacuum chamber.’ These are 
vacuum chamber ports. The vacuum chamber ports are 
spaced relative to one another about the manifold 
means, and each of the vacuum chamber ports are 
spaced equidistant from the main vacuum .port. The 
vacuum chamber ports are preferably the same size and 
the conduit means are hoses attached to the vacuum 
chamber ports having identical lengths and diameters. 
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This arrangement greatly facilitates equal vacuums 
being drawn among the various vacuum chamber por 
tions. ' 

Other features and advantages of the invention will 
become apparent to those of ordinary skill in the art 
upon review of the following detailed description, 
claims, and drawings. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vacuum heat seal shuttle assembly from 
the side, with the vacuum manifold. 
FIG. 2 is a vacuum heat seal shuttle assembly from 

the top. 
FIG. 3 is a conveyor platter showing the recessed 

portions for containing the trays, the vacuum ports, and 
the mode of attachment to the conveyor chain. 
FIG. 4 is a view along line 4-4 in FIG. 1 showing 

the internal components of a vacuum chamber, and 
showing the connection to the manifold. 
FIG. 5 is an view of a portion of the vacuum chamber 

depicted in FIG. 4, showing the upper and lower por 
tions in sealing engagement, and the heat seal being 
applied to trays holding the product. 
FIG. 6 is a view along line 6-—6 in FIG. 4 of the 

manifold cut away to show ports. 
FIG. 7 is a schematic view of the entire vacuum 

assembly from the side, showing the mode of movement 
with the conveyor. 
FIG. 7a is a top view of the conveyor assembly in 

FIG. 7. 
FIG. 8 is the ‘same schematic view as in FIG. 7, show 

ing the assembly advanced along the conveyor, and 
showing the vacuum chambers closed on the platters. 
FIG. 9 is the same schematic view of the entire vac 

uum assembly from the side, further advanced along the 
conveyor, and showing the vacuum chambers closed 
and the heat seal units lowered for sealing the trays. 
FIG. 10 is the same schematic view of the entire 

vacuum assembly from the side, showing the vacuum 
chambers opened, the heated platens raised, and the 
entire assembly being pushed for return against the 
direction of conveyor movement. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Surimi products are a new and fast growing ?eld 
within the food product industry, and are an example of 
one type of food product to which this invention're 
lates. They generally comprise one type of marine prod 
uct processed in a manner intended to duplicate the 
taste and form of more expensive kinds of marine prod 
ucts. As one example, imitation lobster or crab meat is 
now commonly produced from the ?esh of less expen 
sive ocean ?sh. 
The surimi process produces elongated strips or rolls 

of the surimi product but, in packaging, the product is 
frequently sold as smaller portions or as a collection of 
chunks. In those cases, prior to packaging such surimi 
products, the larger surimi starting material is chopped 
into a smaller dimensioned product and packaged. The 
packaging process then generally comprises conveying 
chopped product to a packaging area, where it is sorted 
and allocated by weight or volume to individual con 
tainers. 

In the processing machine for packaging surimi 
chunks, a conveyor brings containers or buckets ?lled 
with surimi to the packaging machine, the strips of 
surimi having previously been chopped into chunks or 
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otherwise processed into the form in which the surimi is 
to be packaged and sold. The product is continuously 
distributed to scaling hoppers, which weigh the food 
product therein. Appropriate weights of product are 
calculated from the various scaled hoppers and released 
at the appropriate time in combinations forming total 
proper weights, and are dispensed to accumulation 
hoppers. These hoppers ?nally distribute the surimi to 
plastic packages or trays, which pass the sealer and 
?ller machine on a separate conveyor, and which are 
ultimately conveyed to a vacuum sealing station. 
The invention provides an improved vacuum and 

sealing apparatus or assembly 10 (FIGS. 1 and 2), which 
can be used with such a food product packaging ar 
rangement. The vacuum apparatus is used in conjunc 
tion with heat sealing means, in the illustrated embodi 
ment these functions are combined together within an 
assembly carried on a frame, or shuttle carriage 12. The 
shuttle carriage reciprocates relative to the conveyor 
14, in one travel sense moving with the conveyor while 
the food packages are sealed under vacuum. The con 
veyor 14 is a series of identical units or platters 16 (FIG. 
3) connected to a common drive chain (not shown), and 
it travels from left to right as viewed in FIG. 1. Each 
platter 16 has a body 17, an upper surface 18 and a lower 
surface 19. In the illustrated embodiment, each platter 
16 also has two spaced depressions 20 and 21 and three 
holes, or ports, 22, 23 and 24 which pass through the 

20 

25 

body 17. The depressions 20 and 21 are for receipt of ' 
food product trays 25 and 26. The ports 22, 23 and 24 
are located in the platter 16 between the spaced depres 
sions 20 and 21. The numerals referring to platter com 
ponents will be the same for each platter throughout 
this description. 
Means 28 and 30 are provided for feeding ?lm in 

overlapping relationship with the trays 25 and 26 as 
they are conveyed (FIGS. 1 and 2). Preferably, a heat 
deformable sealing ?lm or sheet 32 is fed off of roll 28 
and laid directly over the plastic trays 25 and 26. Roll 30 
is a storage roll, and comes into operation to feed the 
cover ?lm 34 after the supply in roll 28 is exhausted 
FIG. 1). This permits the machine to run virtually con 
tinuously. 
The ?lm 32 is a multilayer sheet, see FIG. 5, with an 

upper layer 33 which is impermeable to air and a lower 
layer 35 which is heat deformable and capable of sealing 
to the tray upper surfaces as will be described more 
completely herewith. The sheet is preferably laid over 
the conveyor 14 just prior to its passage through the 
area of the vacuum sealing assembly 10. 
The vacuum sealing assembly 10, as illustrated, has 

four major vacuum chambers, 36, 38, 40, and 42, each 
having portions above and below the conveyor 14. 
These portions constitute four upper vacuum chambers 
44, 46, 48 and 50 and four lower vacuum chambers 52, 
54, 56 and 58. Operating means 60, 62, 64, 66, 68, 70, 72 
and 74 are provided for selectively moving the upper 
chambers 44, 46, 48 and 50 and lower chambers 52, 54, 
56 and 58 toward the conveyor 14 and into a position in 
sealing engagement with four of the conveyor platters 
16 holding the trays 25 and 26, and selectively away 
from the conveyor 14 and out of sealing engagement 
with the platters 16. The operating means 60, 62, 64, 66, 
68, 70, 72 and 74 are preferably two-way air cylinders 
operated by a programmable controller 61 illustrated in 
FIG. 1. Controller 61 selectively operates solenoid 
valves 63, 65, 67, and 69 to control the ?ow of com 
pressed air from compressed air source 71 to relative 
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one of cylinders 60, 62, 64, and 66. An identical sole 
noid/programmable controller/compressed air source 
is provided for cylinders 68, 70, 72, and 74, but not 
shown as it is thesame as that illustrated with 60, 62, 64, 
and 66. 
The operation of the vacuum chambers 36, 38, 40 and 

42 will be described with reference to FIGS. 4 and 5, 
wherein the operation of one chamber 40 will be de 
scribed in detail, each of the four chamber operations 
being understood to be identical for the purposes of this 
description. The upper and lower chambers 48 and 56 
close onto and encapsulate a platter 16. The upper and 
lower chamber edges have compressible gaskets 76 and 
78 which form a uniform and tight seal with the platter 
surfaces 18 and 19. The upper chamber gasket 76 actu 
ally presses into the ?lm upper layer 33, and holds the 
?lm 32 down around the platter periphery, keeping the 
?lm lower layer 35 against the trays 25 and 26. The 
carriage 12 shuttles the vacuum sealing assembly 10 
forward in the direction of the movement of the con 
veyor 14. Vacuum is pulled from the upper and lower 
chambers 48 and 56 simultaneously, the ?lm 32 separat 
ing the vacuum chambers 48 and 56 above and below 
the conveyor 14 into two distinct volumes which are 
not in communication with each other. 
The trays 25 and 26 setting in each conveyor platter 

16 are beneath the ?lm 32, and are thus separated from 
the vacuum chamber 48 above the conveyor 14. The 
food product 80 (FIG. 5) in the trays 25 and 26 is in 
communication with the vacuum chamber 56 below the 
conveyor by the means de?ning holes, or ports, 22, 23 
and 24, which pass through the platter body 17. This is 
the manner in which the lower portion 56 of the vac 
uum chamber below the conveyor communicates with 
the trays 25 and 26 to evacuate the trays. The trays 25 
and 26 are supported in relatively spaced apart pairs in 
the platter 16, and the ports 22, 23 and 24 are positioned 
relative to the trays 25 and 26 making up one of such 
pairs with common portions of both trays 25 and 26 
being equidistant from the ports 22, 23 and 24. These 
holes 22, 23 and 24 and their location relative to the 
trays, facilitate rapid, efficient and even evacuation of 
the trays 25 and 26 to either side. The corresponding 
portions of food product 80 in the trays 25 and 26 are 
thus in close proximity to the holes 22, 23 and 24 in each 
conveyor platter 16. 
Means 82 is provided within the upper vacuum cham 

ber 48 for providing an airtight connection of the ?lm 
32 with the trays 25 and 26 while the vacuum condition 
is present within the vacuum chamber 40. This sealing 
means 82 establishes an airtight connection of the ?lm 
lower layer 35 to the trays 25 and 26 after the vacuum 
has been drawn in the vacuum chamber 40. In the pre 
ferred embodiment, the heat seal means 82 for the two 
trays 25 and 26 are provided separately by two heat 
sealers 84 and 86 which are lowered within the upper 
chamber 48, and which heat seals the plastic layer 35 to 
the trays 25 and 26. The heat sealers 84 and 86 have 
lower surfaces, or platens 88 and 90, which are heated 
to approximately 450° F. When the intermediate ?lm 32 
encounters such a temperature, lower layer 35 deforms 
to form the seal between the edge of the plastic trays 25 
and 26 and the air impermeable outer ?lm layer 33. 
The various movements of the vacuum sealing assem 

bly 10 are all controlled by conventional pneumatic 
actuators as illustrated in FIG. 1 and as previously de 
scribed, which act to open and close the vacuum cham 
bers and separately raise and lower the heat sealers 
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within the chambers. The necessary electrical connec 
tions are also conventional, and preferably enter at the 
top of each vacuum-chamber as close as possible to the 
heat seal itself. 
The evacuation of the chambers is produced by a 

separate vacuum pump of any conventional type (not 
shown). As mentioned, the vacuum sealing assembly 10 
utilizes four distinct chambers 36, 38, 40 and 42. The 
vacuum is pulled directly from each upper chamber 44, 
46, 48 and 50 and each lower chamber 52, 54, 56 and 58, 
so the vacuum must be communicated to each of eight 
chambers. The vacuum is so divided through the use of 
a vacuum manifold 92. 

In the illustrated embodiment, the vacuum manifold 
92 is secured to the carriage 12 of the reciprocating 
vacuum sealing assembly 10 through the means of a 
simple steel pipe 94 welded at one end to the manifold 
92 and at the other to the carriage 12 (FIGS. 2 and 4). 
The manifold 92 thus moves with the vacuum sealing 
assembly 10. 

In the illustrated embodiment, holes or ports 96, 98, 
100, 102, 104, 106, 108, 110, 112 and 114 are in, and 
spaced relative to one another about, the manifold 92 
(FIGS. 1, 2, 4 and 6). Conduits 116, 118, 120, 122, 124, 
126, 128, 130 and 132 connect to the manifold at respec 
tive ports 96,98, 100, 102, 104, 106, 108, 110 and 112, the 
conduits preferably conventional vacuum tubes or 
hoses. The vacuum manifold 92 is connected to the 
vacuum source or pump through the use of single large 
vacuum hose 132, which connects to a port 112 (not 
depicted in FIG. 6). The remaining ports 96, 98, 100, 
102, 104, 106, 108 and 110 are vacuum chamber ports, 
and connect the manifold 92 to hoses 116, 118, 120 and 
122 connected to the upper vacuum chambers and hoses 
124, 126, 128 and 130 connected to the lower vacuum 
chambers. Each of the vacuum chamber ports 96, 98, 
100, 102, 104, 106, 108 and 110 are the same size and are 
spaced equidistant from the main vacuum port 112. The 
hoses 116, 118, 120, 122, 124, 126, 128 and 130 attached 
to the vacuum chamber ports are preferably of substan 
tially identical lengths and diameters. At its most basic 
level, then, the manifold 92 is a chamber with one large 
hole or port for connecting to a hose which connects to 
a vacuum pump, and numerous separate ports for con 
necting to hoses connecting to the various chambers. 
The illustrated embodiment includes (FIGS. 1, 2 and 

4) a ball valve assembly 134 with an attached vacuum 
actuator 136. The vacuum actuator 136 controls the 
vacuum through the ball valve assembly 134, and coor 
dinates the drawing of the vacuum through the mani 
fold 92 to the actual movements of the components of 
the assembly 10, such that the vacuum is drawn only 
when the top and bottom chambers have closed upon 
the conveyor platters. These vacuums are released by a 
repressor valve assembly 138 which vents the chambers 
through the top of the manifold 92, and which is con 
trolled by a separate actuator 140 to occur after sealing 
is complete. When the vacuum is drawn through the 
actuator opened ball valve assembly 134, the repressor 
valve assembly 138 is closed. When the repressor valve 
assembly 138 opens, releasing the vacuum, the ball 
valve assembly 134 is closed off and seals the manifold 
92 from the vacuum pump. 

In operation, the plastic ?lm 32 overlays the con 
veyor line 14, and subsequently the four vacuum cham 
bers 36, 38, 40 and 42 close down upon four conveyor 
platters 16. Eight food product trays are evacuated and 
vacuum sealed to plastic ?lm for every such cycle of the 
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shuttle assembly. After the top 44, 46, 48 and 50 and 
bottom 52, 54, 56 and 58 chambers have closed upon the 
four conveyor platters 16, the entire assembly moves in 
the direction of the conveying line, while the vacuum 
and heat sealing operations are coordinated, in a con 
ventional manner, such that after a predetermined in- , 
crement of movement and/or time the vacuum cham 
bers are opened. The trays leaving the assembly are 
evacuated of air and heat sealed to the plastic ?lm. The 
plastic ?lm remains in a sheet, and so it is then cut 
around the edges of the trays in a conventional manner 
(not illustrated) such as by a die. The excess sheeting is 
then removed, leaving only the plastic that is sealed to 
the individual trays. 

After an operation such as this, the shuttle carriage 12 
is moved back along the conveyor line until it is ready 
to encounter the next series of eight trays within four 
conveyor platters. 
As depicted, generally schematically, in FIGS. 7, 8, 9 

and 10, the shuttle carriage 12 is a frame upon which the 
vacuum and heat sealing means are assembled. Drive 
means 142 is provided for selectively moving the shuttle 
carriage 12 in the direction of conveyor 14 movement 
for a predetermined increment of movement, and then 
selectively moving the shuttle carriage 12 in a direction 
opposite to the direction of conveyor movement for the 
same predetermined movement increment. The shuttle 
carriage 12 thus moves in the direction of conveyor 14 
movement and, after the increment of movement, the 
shuttle carriage 12 shuttles opposite the direction of 
conveyor 14 movement to a position from which it can 
repeat the movement in the direction of conveyor 14 
movement for subsequent movement through the pre 
determined increment. 

Control of the reciprocating movements of the shut 
tle vacuum assembly 10 is by conventional means, i.e., 
pneumatics. As currently practiced, drive means 142 
includes a bar 144 connected to the shuttle carriage 12 
and at its other end connects to a closed loop chain or 
chains 146 (FIG. 7a). The chain is oval and loops two 
sprockets, one a drive sprocket 148 and the other an 
idler sprocket 149. Sprocket 148 is on a drive which is 
connected to the principal conveyor drive, so that the 
speeds of the shuttle and the principal conveyor are 
synchronized. Chain 146 and bar 144 control the back 
and forth movements of the shuttle carriage 12. The 
operation is timed in concert with the vacuum and heat 
sealing operations of the assembly 10 (FIGS. 7, 8, 9 and 
10). The actions of raising the heat sealers and opening 
the vacuum chambers are necessary prerequisites to 
sending the shuttle carriage back against the direction 
of the conveyor, and must be appropriately controlled. 
On the forward cycling portion of the chain loop 
(FIGS. 7, 8 and 9), the bar 144 pulls the shuttle in the 
direction of conveyor movement, to the right in the 
drawing. During this time, at the start of this movement 
in the direction of conveyor movement, the vacuum 
chambers close (FIG. 8), the vacuum is drawn and after 
the vacuum is established the heat sealing takes place 
(FIG. 9). Prior to the bar circling the sprocket 148 and 
pushing the shuttle carriage 12 back in its return move 
ment mode against the direction of movement of the 
conveyor 14 (FIG. 10), the heat seal platens are raised 
and the vacuum is broken by opening valve 138. The 
vacuum chambers are then opened by being moved 
away from the platters. 
The opening and closing of the vacuum chambers, as 

well as the movement of the heated platens within the 
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vacuum chambers above the conveyor, are achieved 
through conventional pneumatic systems 60, 62, 64, 66, 
68, 70, 72 and 74, and ‘are timed by the use of a conven 
tional programmable controller 61. This is in the form 
of a solenoid controlled two way air cylinder, as previ 
ously described. When the sealing process begins, the 
solenoids operate so that the bottom chambers raise and 
contact the bottom surfaces of the conveyor platters 
and simultaneously the top chambers lower and contact 
the plastic ?lm overlaying the upper surfaces of the 
conveyor platters. During a timed sequence, a vacuum 
is drawn and subsequently the heat sealers lower and 
contact the plastic ?lm, creating the heat seals. When 
the shuttle nears the end of the forward movement, the 
solenoids operate to, ?rst, raise the heat sealers, next 
interrupt the vacuum through the repressor valve, and 
then raise the upper vacuum chambers and lower the 
lower vacuum chambers. 
An override arrangement can also be provided 

whereby at a point in the forward movement of the 
shuttle carriage a safety switch (not illustrated) is 
tripped to raise the heat sealers, break the vacuum, and 
open the chambers if they have not done so already by 
action of working programmable controller. The shut 
tle carriage should not operate such that the return 
movement of the shuttle against the movement of the 
conveyor begins without the vacuum being broken and 
the vacuum chambers opening. This safety arrangement 
can override the programmable controller and automat 
ically break the vacuum and raise the platens to open 
the vacuum chambers to allow the shuttle to be safely 
returned. ' 

In accordance with this invention, the total volumes 
of the spaces drawn by vacuum hoses leading from the 
manifold to the upper chamber and to the lower cham 
ber have been substantially equalized, and any variation 
in volume is inconsequential. The volumes in the upper 
and lower vacuum chambers are substantially the same. 
As importantly, the hoses from the manifold to the 
various chambers are of the same diameter and length, 
and thus the hose volumes are also equal. These latter 
volumes constitute the substantial portion of the total 
volume of air that must be evacuated by the vacuum 
through a given port of the manifold. The vacuum 
drawn from upper and lower chambers through these 
ports is, then, also identical. This translates in the pres 
sures across the plastic sheeting overlaying the con 
veyor platters being substantially equal. As. a conse 
quence, an equal vacuum is pulled simultaneously from 
bottom and upper chambers, with the desired level of 
vacuum achieved prior to the heat sealing operation. By 
having the manifold attached to, and consequently 
moving with, the shuttle operation, the hoses running 
from the manifold to the vacuum chambers do not 
move back and forth with the operation of the convey 
ing assembly, but rather remain in a relatively ?xed 
position, only slightly raising or lowering at their ends 
to accommodate the closing of the chambers upon the 
conveyor platters, or the release of those same cham 
bers. This additional stability contributes to the even 
consistent vacuum provided by the vacuum sealing 
assembly. 

If, as in the known vacuum heat seal assembly mani 
fold, the vacuum lines to the top chambers are different 
in diameter or different in length than the vacuum lines 
connecting the manifold to the lower chambers, then a 
stronger vacuum will be pulled in the top chamber. This 
stronger vacuum will more completely pull air from the 
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chamber above the ?lm, which causes the ?lm to be 
pushed up against the vacuum of the upper chamber by 
the greater pressure in the lower chamber. When so 
pushed up into or against the upper vacuum chamber 
the ef?ciency of the vacuum pulled there is down 
graded, the vacuum ?ghting the strength of the ?lm. If , 
the vacuum in the lower chamber is too great, however, 
the ?lm will be pushed down and will collapse about the 
trays before evacuation of the air in the trays can be 
satisfactorily completed. As the sheet of plastic ?lm 
completely covers the conveyor platter, it is only the 
bottom vacuum which actually works to evacuate the 
food product portion within the tray. The top vacuum 
thus partially functions to keep the ?lm from being 
pushed down such as would effectively seal the tray 
prior to its complete evacuation. The ?lm should ideally 
?oat freely over the food product trays, without being 
pushed too strongly in either direction. The described 
vacuum sealing assembly accomplishes this. 

In this way, the assembly also facilitates better seal 
ing. If the ?lm is pulled too strongly up or down within 
the chamber, this will crease or wrinkle the ?lm, and 
these creases or wrinkles will be subsequently pressed 
into the seal. These become small ridges or folds in the 
seal, and such ridges or folds can lead to small holes or 
gaps which permit contact between the food product 
and the ambient air. A taut and unwrinkled ?lm results 
in a smooth seal, and a smooth seal greatly decreases the 
chances of seal failure. Another problem which can be 
encountered if the ?lm is pulled up against the heat seal 
heads, i.e. contacts the heads prematurely due to un 
equal vacuum, is that it can burn or melt due to overex 
posure to the temperatures of the heat seal heads. 
Due to the disclosed vacuum assembly a stronger 

vacuum can be used, which means that a suf?cient vac 
uum for heat sealing can be achieved more rapidly, and 
as a consequence the heat sealing operation can be com 
pleted in a shorter amount of time. This has allowed the 
entire conveyor system to be run more quickly, with the 
result of a more rapid production pace. In the disclosed 
vacuum apparatus, the actions of the heat sealer and the 
vacuum shuttle assembly ef?ciently and cooperatively 
work to provide safe hermetic seals between the trays 
and the plastic sealing ?lms even at this higher rate of 
operation. 
Although one embodiment of the present invention 

has been illustrated and described, it will be apparent to 
those skilled in the art that various changes and modi? 
cations may be made therein without departing from 
the spirit of the invention or from the scope of the ap 
pended claims. 
What is claimed is: 
1. Packaging apparatus comprising, in combination, 
a conveyor, 
tray support means carried on and movable with said 

conveyor, 
a plurality of trays supported by said tray support 

means, 
cover means for said trays, 
means for feeding said cover means in overlapping 

relationship with said trays as said trays are moving 
with said conveyor, 

means de?ning a vacuum chamber having portions 
above and below said conveyor and extending over 
a preselected number of said trays, 

operating means connected to said vacuum chamber 
for selectively moving said portions of said vacuum 
chamber toward said conveyor and into a position 
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in sealing engagement with said trays and selec 
tively away from said conveyor and out of sealing 
engagement with said trays, 

a vacuum source, - 

manifold means, 
conduit means connecting said manifold means to 

said vacuum source and said portions of said vac 
uum chamber, both above and below said con_ 
veyor, so that said vacuum source is selectively 
operable to draw a vacuum in said vacuum cham 
her through said manifold means from above and 
below said trays, 

means de?ning a shuttle including frame means and 
drive means for said frame means for selectively 
moving said frame means in the direction of con 
veyor movement for a predetermined increment of 
movement and selectively moving said frame 
means opposite to said direction of conveyor 
movement for said predetermined movement in 
crement so that said frame means is movable in the 
direction of conveyor movement and after said 
predetermined increment of movement said frame 
means shuttles opposite the direction of conveyor 
movement to a position to repeat movement in the 
direction of conveyor movement for a subsequent 
movement for said predetermined increment, 

said vacuum chamber connected to and movable with 
said shuttle frame means, 

said manifold means connected to and movable with 
said shuttle frame means through said same incre 
ment of movement, and 

means in said vacuum chamber for providing an air 
tight connection of said cover means with said 
trays when a vacuum has been drawn in said vac 
uum chamber. 

2. The apparatus of claim 1 wherein said cover means 
completely covers said tray support means, separating 
said trays from said vacuum chamber portion above 
said conveyor means. 

3. The apparatus of claim 2 wherein said trays are 
supported in relatively spaced apart pairs, 

including means de?ning ports in said tray support 
means through which said portion of said vacuum 
chamber below said conveyor communicates with 
said trays, and 

wherein said ports are positioned relative to the trays 
making up one of said pairs with common portions 
of both trays being equidistant from said ports. 

4. The apparatus of claim 3 wherein said tray support 
means includes a body and spaced depressions in said 
body for receipt of a tray in each depression, and 

said ports are located in said body between said 
spaced depressions. 

5. The apparatus of claim 1 including means de?ning 
a plurality of ports in said manifold means, 

said conduit means connecting to said manifold 
means at said ports, 

one of said port means constituting a main vacuum 
port and connecting said manifold means to said 
conduit means connected to said vacuum source, 

the remaining ones of said port means constituting 
vacuum chamber ports and connecting said mani 
fold means to said conduit means connected to said 
portions of said vacuum chamber, 

said vacuum chamber ports being spaced relative to 
one another about said manifold means, and 

wherein each of said vacuum chamber ports are 
spaced equidistant from said main vacuum port. 
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6. The apparatus of claim 5 wherein said vacuum 

chamber ports are the same size, 
said conduit means are hoses, and 
said hoses attached to said vacuum chamber ports 

have identical lengths and diameters. 
7. Packaging apparatus comprising, in combination, 
a conveyor, 
tray support means carried on and movable with said 

conveyor, 
a plurality of trays supported by said tray support 

means, 
cover means for said trays, 
means for feeding said cover means in overlapping 

relationship with said trays as said trays are moving 
with said conveyor, 

means de?ning a vacuum chamber operatively associ 
ated with said conveyor and extending over at least 
one of said trays, 

operating means connected to said vacuum chamber 
for selectively moving said vacuum chamber into a 
position in sealin g engagement relative to said trays 
and selectively away from said sealing engagement 
position, 

a vacuum source, 

manifold means, 
conduit means connecting said manifold means to 

said vacuum source and said vacuum chamber, so 
that said vacuum source is selectively operable to 
draw a vacuum in said vacuum chamber through 
said manifold means, 

means de?ning a shuttle including frame means and 
drive means for said frame means for selectively 
moving said frame means in the direction of con 
veyor movement for a predetermined increment of 
movement and selectively moving said frame 
means opposite to said direction of conveyor 
movement for said predetermined movement in 
crement so that said frame means is movable in the 
direction of conveyor movement and after said 
predetermined increment of movement said frame 
means shuttles opposite the direction of conveyor 
movement to a positionv to repeat movement in the 
direction of conveyor movement for a subsequent 
movement for said predetermined increment, 

said vacuum chamber connected to and movable with 
said shuttle frame means, 

said manifold means connected to and movable with 
said shuttle frame means through said same incre 
ment of movement, and 

sealing means for establishing an airtight connection 
of said cover means with said trays after said vac 
uum has been drawn in said vacuum chamber. 

8. Packaging apparatus comprising, in combination, 
a conveyor, I 

tray support means carried on and movable with said 
conveyor, 

a plurality of trays supported by said tray support 
means, 

means de?ning a vacuum chamber operatively associ 
ated with said conveyor and extending over at least 
one of said trays, 

operating means connected to said vacuum chamber 
for selectively moving said vacuum chamber into a 
position in sealing engagement relative to said trays 
and selectively away from said sealing engagement 
position, 

a vacuum source, 

manifold means, 
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conduit means connecting said manifold means to 
said vacuum source and said vacuum chamber so 
that said vacuum source is selectively operable to 
drawn a vacuum in said vacuum chamber through 
said manifold means, 

means de?ning a shuttle including frame means and 
drive means for said frame means for selectively 
moving said frame means in the direction of con 
veyor movement for a predetermined increment of' 
movement and selectively moving said frame 
means opposite to said direction of conveyor 
movement for said predetermined movement in 
crement so that said frame means is movable in the 
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direction of conveyor movement and after said 
predetermined increment of movement said frame 
means shuttles opposite the direction of conveyor 
movement to a position to repeat movement in the 
direction of conveyor movement for a subsequent 
movement for said predetermined increment, 

said vacuum chamber connected to and movable with 
said shuttle frame means, and 

said manifold means connected to and movable with 
said shuttle frame means through said same incre 
ment of movement. 

it it It 8 i 


